A generalized G /G -expansion method is proposed to seek the exact solutions of nonlinear evolution equations. Being concise and straightforward, this method is applied to the Zakharov equations. As a result, some new Jacobi elliptic function solutions of the Zakharov equations are obtained. This method can also be applied to other nonlinear evolution equations in mathematical physics.
Introduction
In recent years, with the development of symbolic computation packages like Maple and Mathematica, searching for solutions of nonlinear differential equations directly has become more and more attractive 1-7 . This is because of the availability of computers symbolic system, which allows us to perform some complicated and tedious algebraic calculation and help us find new exact solutions of nonlinear differential equations.
In 2008, Wang et al. 8 introduced a new direct method called the G /G -expansion method to look for travelling wave solutions of nonlinear evolution equations NLEEs . The method is based on the homogeneous balance principle and linear ordinary differential equation LODE theory. It is assumed that the traveling wave solutions can be expressed by a polynomial in G /G , and that G G ξ satisfies a second-order LODE G λG μG 0. The degree of the polynomial can be determined by the homogeneous balance between the highest order derivative and nonlinear terms appearing in the given NPDEs. The coefficients of the polynomial can be obtained by solving a set of algebraic equations. Many literatures have shown that the G /G -expansion method is very effective, and many nonlinear equations have been successfully solved. Later, the further developed methods named the generalized G /G -expansion method 9 , the modified G /G -expansion method 10 , With the aid of the appendix 20 and from the formal solution 3.12 , we get the following set of exact solutions of 1.1 -1.2 .
Case 1.
Choosing P m 2 , Q − 1 m 2 , R 1, and f ξ sn ξ and inserting them into 3.12 , we obtain the Jacobi elliptic function solution of 1.1 -1.2
where
Case 2. Choosing P m 2 , Q − 1 m 2 , R 1, and f ξ cd ξ and inserting them into 3.12 , we obtain the Jacobi elliptic function solution of 1.1 -1.2
3.14
Case 3. Choosing P −m 2 , Q 2m 2 − 1, R 1 − m 2 , and f ξ cn ξ , we obtain
where 
3.18
, and f ξ nc ξ , we obtain
3.19
and f ξ nd ξ , we obtain
3.20
Case 9. Choosing P 1 − m 2 , Q 2 − m 2 , R 1, and f ξ sc ξ , we obtain
3.21
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Case 10. Choosing P −m 2 1 − m 2 , Q 2m 2 − 1, R 1, and f ξ sd ξ , we obtain
3.22
Case 11. Choosing P 1, Q 2 − m 2 , R 1 − m 2 , and f ξ cs ξ , we obtain
3.23
Case 12.
and f ξ ds ξ , we obtain
3.24
Case 13. Choosing P 1/4, Q 1 − 2m 2 /2, R 1/4, and f ξ ns ξ ± cs ξ , we obtain
3.25
, and f ξ nc ξ ± sc ξ , we obtain
3.28
3.29
3.30
where ξ x − 2αkt ξ 1 , ω α 1 − 2m 
3.32
3.37
3.38
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Case 27. Relations between the coefficients P , Q, and R and corresponding f ξ in f 
